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Howdy,
As far as I know, this is the last set of comments from my Office.  Sorry for being late.

The comments are parts of Chapter 4 that aren't covered by Rich's health comments, Al's air comments,
or the specific comments on the CEA tool.  I hope this isn't too confusing.  If it is, we can format things
so they aren't confusing. 

Also, the maps and tables are in a separate document to hopefully make it easier to access, and cut and
paste.

Let us know if you have questions or need any help.

Take care,
Bill
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Comments for Chapter 4

(Bold are what we thought were important points; italics are findings from literature or research)

Summary of Comments

Chapter 4 of the Draft Supplemental EIS (DSEIS) fails to adequately address all of the impacts of the proposed projects to the environment and human health.  Furthermore, the SEIS is inconsistent and incomplete in it’s scope of analysis, and is ambiguous in the analytical approach for evaluating cumulative effects of the project.  Additionally, the assessment of cumulative effects does not utilize a systematic, interdisciplinary approach as required by NEPA that integrates the various impacts of the project, nor does it draw scientifically based conclusions about the impacts and their cumulative effects (be they positive or negative).  Instead it relies on mitigation, current environmental regulations, and economic benefits as justification for the conclusion that “positive” cumulative effects will occur.

[bookmark: _GoBack]Specific Comments

In sections 4.3.1.1 and 4.3.1.2, we do not feel that there is an adequate description of either the condition of the forest resources in the project impact area, or the potential impacts to forests and the functions that forests provide (especially the protection of water quality and quantity).  For example, data that we have describing the condition of forest resources reveals that the Delbarton to Belo alignment and the Buffalo Mountain surface mine would impact valuable forest areas that:

1. provide important bird habitat, according to the Audubon Society’s Priority Forest Block data (see Map 1);

1. protect water quality and biodiversity due to their composition and position in the landscape according to the WVU Critical Forest Analysis (see Map 1);  and

1. support a wide array of ecosystem services at the landscape scale according to EPA’s National Ecological Framework (see Map 2).



Critical forest has been defined as interior core forest areas of 250ac or greater, headwater forests, and cove or ridge forests.  These areas have been documented to be important for biodiversity and are more likely to be impacted by mining than other areas (Maxwell et al. 2011).  Headwaters Pigeon Creek HUC 12 has 67.67% critical forest, Outlet Pigeon Creek HUC 12 has 71.87%, and Miller Creek Tug Fork has 61.18% (WV portion of HUC 12).  With the addition of Buffalo Mountain and all other permitted mines, the amount of critical forest continues to decrease.  Headwaters Pigeon Creek HUC 12 will decrease to 58.85%, Outlet Pigeon Creek HUC 12 will decrease 61.17%, and Miller Creek Tug Fork will decrease 54.11% (WV portion of HUC 12) (see Table 1).  Furthermore, at the regional scale of the Tug HUC 8 subbasin, critical forest declines in future scenarios (see Table 2).

Also, the WV GIS Technical Center has recent (2011) forest fragmentation data that should be utilized to evaluate the project impact to the terrestrial environment.  See http://wvgis.wvu.edu/data/dataset.php?ID=453.  We utilized the fragmentation data, recent land cover data (obtained at the following URL: http://wvgis.wvu.edu/data/dataset.php?ID=451), and WVDEP permit boundaries to assess how the landscape will change as mines are permitted using the forest fragmentation model after Vogt (2007) (obtained at the following URL: http://clear.uconn.edu/tools/lft/lft2/index.htm), and following the default recommended values.  In general the forest becomes more fragmented with increases in forest edge, and large intact (i.e. core) areas of forest show a major decrease as Buffalo Mountain and all permitted mines are added (See Tables 3 and 4).  Under a worst-case scenario, and when summarized to HUC12 watersheds, the potential exists that up to 30% of the unfragmented core forest areas would be lost.  Loss of connected interior forest areas has important implications for ecological processes (Wickham et al. 2007) and should be further examined in the SEIS.  Map 4 shows forest condition based on 2011 data referenced above.  Map 5 illustrates the worst case scenario increase in forest fragmentation (i.e. increased forest edge), and the decrease in large unfragmented “core” forest areas from the addition of all permitted mines.  In order to more fully understand the potential cumulative effects of the proposed projects, we strongly suggest that the Final EIS better describe the terrestrial environment, and the potential impacts from the proposed projects to the landscape features and the services they provide.  See Wickham et al. 2013 for additional considerations. 

The SEIS contends that the region is dominated by oak forest and cove hardwoods (Section 4.3.1.1).  There are several well-documented forest types in the region (http://www.epa.gov/region03/mtntop/eis2003.htm).  A more thorough accounting of the numerous forest types in the region (Braun 1942; Hinkle et al. 1993) should have been part of the SEIS.  Omission of the mixed mesophytic forest type (and it’s significance regionally and globally) is conspicuous as the Mid-Atlantic Highlands (which includes the project area) contains the most extensive interior hardwood forests in the world at the temperate latitudes (Riitters et al. 2000).  These forests are also the most diverse in North America (Ricketts et al. 1999).

Section 4.3 Natural Environment.  Although the SEIS documents species within the project area, it fails to account for the impacts of the project on those species .  This is important to understanding the potential impacts not to just individual species, but to the biodiversity of the area as a whole.  For example, a recent study determined that stream salamander abundance was greater in reference streams than in streams below valley fills, and it is most likely related to a combination of modified water chemistry, habitat structure, and macroinvertebrate communities (Wood and Williams, 2013).   The SEIS only mentioned two  (wood thrush and ovenbird) of the twelve songbirds sensitive to fragmentation reported in the mountaintop mining EPA-led PIES (http://www.epa.gov/region03/mtntop/eis2003.htm).  There was no mention of cerulean warbler.  Cerulean warbler is identified as a Species of Concern under the Endangered Species act and listed at Action Level II (in need of immediate management or policy range wide) by Partners in Flight (PIF) (http://www.epa.gov/region03/mtntop/eis2003.htm).  Two other songbirds, Louisiana waterthrush, and eastern wood-peewee, studied in the PIES, are listed as at Action Level III (management needed to reverse population decline or stabilize populations)    (http://www.epa.gov/region03/mtntop/eis2003.htm).  Potential impacts on forest songbirds was not addressed (section 4.3.1.2), and the omission of cerulean warbler was conspicuous.

According to the EPA-led Programmatic EIS there are nine species that are listed as threatened (T), Endangered (E) or Species of Concern (SOC) that occur in West Virginia counties associated with the Tug Fork Subbasin (8-digit Hydrologic Unit). The current SEIS only mentions two of these species (Indiana bat and Virginia big-eared bat), and that mist surveys were conducted.  What is the detection limit for mist net surveys (Section 4.3.2.3)?  Is omission error possible because only one mist net survey was conducted?  Do mist net survey apply only to Indiana bat, or do mist net surveys also apply to Virginia big-eared bat and eastern small-footed bat?   The status of Eastern small-footed bat has been change from SOC to Under Review for Listing because of white-nose syndrome.  It was not mentioned in the SEIS. Further sampling should be undertaken to determine if these species will be impacted by the proposed mine and highway (see Table 5).  The EPA-led PEIS identified a plant listed as threatened, Virginian spirea, as occurring in Mercer County, West Virginia, but the species is not mentioned in the EIS.

 In addition to federally listed species, there are 18 species considered at least at moderate risk of global extinction by NatureServe (Ranked G3 or Higher) that occur in counties associated with the Tug Fork Subbasin.  Thirteen of these species are known to occur in West Virginia and most are not mentioned in the EIS.  Of these species 4 are considered Imperiled in West Virginia and 6 are listed as Critically Imperiled (NatureServe, 2012).  While these species may or may not be protected federally and there is no state endangered species list in West Virginia, based on the assessment of Nature Serve and its partner state natural heritage programs, these species are at some risk of extinction.  Further sampling should be undertaken to determine if and how these species will be impacted by the proposed mine and highway.

The last sentence in section 4.3.3.2 Floodplains and Flood Values, Potential Impacts states the “The WVDOH is also currently conducting additional analyses to determine whether this alternative would have impacts farther downstream.”  What kind of additional analyses are being done?  When will the result be available?   How will the results be factored into a determination of the potential project impacts?

Section 4.3.6.13 Avoidance, Minimization and Mitigation.  We estimate that 30% of the total stream length of Ruth Trace, Conley Br., Left Fork Hell Cr., Hell Cr., Pigeonroost Cr., and Miller Cr. will be buried by the mine and its associated valley fills (see Map 3).  More than half of the total stream length of Pigeonroost Cr., and Ruth Trace will be buried.  The SEIS noted that many of these streams had diverse benthic macroinvertbrates communities.  However, little is said about impact of mining and valley fills on these communities and steps that will be taken to mitigate effects 

Section 4.7.2 Indirect Impacts Associated with Highway Construction describes how the 20 year build-out scenario for highway termini were developed but fails to explain how the rates (40% and 60%) for the build-out scenario were calculated or why these percentages were chosen.  What is the significance of the percentages and how were they determined?  

In section 4.7.3 Cumulative Effects, the second paragraph discusses the geographic scope of the project as being identical to the CHIA, and yet on the next page it states that the land use/cover patterns were assessed at state, regional, and various watershed scales.  In section 4.7.3.3 Watershed Level Land Use/Land Cover, it states “the cumulative hydrologic impacts analysis (CHIA) were calculated based on the following: 1) the amount of acreage within the Pigeon Creek and Wolf Creek-Tug Fork (10-digit) watersheds; the Headwaters of Pigeon Creek, Outlet of Pigeon Creek, and Miller Creek-Tug Fork (12-digit) watersheds; and the Buffalo-Miller-Pigeon CIA watershed that are covered by SMCRA permitted mines; and, 2) the length of streams that intersect SMCRA-permitted mines.” This is confusing and inconsistent.  The different geographic scopes described make it difficult to understand and assess cumulative impacts of the project.  Why are impacts examined at different scales?  Does it depend on the resource being evaluated?  What is the “decision scale” that will is to be used to determine whether proposed impacts are acceptable or not – stream reach, 12 digit HUC, something else?  As the document is currently written it is not clear.  Also, providing clear and clean maps of the various geographic areas (as described in section 4.7.3.1) would help us understand and visualize the areas being evaluated so that the project impacts can be better understood and evaluated. 

In order to be transparent and to understand how project impacts are calculated and evaluated, provide maps and clearly articulate your approaches for the spatial analyses in sections 4.7.3.2 Land Use/Land Cover at a Regional Scale, 4.7.3.3 Watershed Level Land Use/Land over, and 4.7.3.4 Watershed Level Stream Length Analysis.  Due to the lack of description of methods and data in these sections, a whole host of questions are raised.  Among them:  how is active mining determined? How was the National Land Cover Database (NLCD) broken down into active and post-mining?  What is the date of NLCD? 

Section 4.7.3.3 references the expert report of Douglas C. Pflugh, as presented in the United States District Court for the Southern District of West Virginia, Huntington Division on May 16, 2006, in Ohio Valley Environmental Coalition, et al. (Plaintiffs) vs. the United States Army Corps of Engineers, et al. (Defendants) (No. 3:05-0784). Please provide the report in an appendix.  As it stands now, it is not easily accessible nor is it transparent for reviewers to understand what methods were used and how.  In section 4.7.3.3, is the land use/cover calculated based on NLCD?  What is the date of the NLCD?  If it’s 2006, there is more recent (2011) land cover data specific to WV available at the WV GIS Technical Center website.  See http://wvgis.wvu.edu/data/dataset.php?ID=451.  

In section 4.7.3.4, what is the scale of the National Hydrography Database (NHD) used in the calculations?  How are first order streams determined?  How are past, present, and reasonably foreseeable future mines determined? How is pre-law and completely released mining determined?  Given that the OSM Geomine project is currently trying to untangle what the various permit statuses within states and across state boundaries, it would be helpful to state what the assumptions are for this analysis when determining past, present and reasonably foreseeable future mines.  What is the data source(s)?  Although the SEIS provides copious amounts of information about mines impacted by streams, what does it mean to have approximately 30% of streams at the various geographic scales and time periods impacted by mines?  Is this “significant at any of the scales that have been mentioned?

In section 4.7.3.5 Corps Cumulative Effects Analysis, are the data sources beginning at the bottom of page 4-158 the only data sets used in the Cumulative Effects Analysis (CEA) tool?  Some data sets are derived from one or more data sources.  What are they and what is the vintage of each data set used?  There is no way to tell whether more recent and better data is available for the area to better characterize environmental condition.  For example, has the WVSCI data been updated and does it include more sensitive genus level information to help better understand the true conditions in the water?  Also, a more recent (2011) land cover data set exists for the state of WV.  This information could also help improve, evaluate and understand the project impacts.  See http://wvgis.wvu.edu/data/dataset.php?ID=451.  The SEIS states that CONSOL provided data on development and mining.  A map of that data provided by CONSOL should be provided.  Having this information would help better understand the tool and evaluate the project and its impacts. 

Section 4.7.3.5 also describes the output from the use of the Corps’ Cumulative Environmental Assessment (CEA) tool for different watersheds and different scenarios.  Please see our detailed comments on the use of the CEA Tool titled “Summary of EPA comments on Buffalo/KCH SEIS Section 4.7.3 Cumulative Effects”

In section 4.7.3.6 Regional Development, what is the study area considered?  The paragraph under Regional Development indicates the state of WV and MTM region, but Table 4-28 has smaller and various locations.  How this information was used is unclear.  Furthermore, later in the section, the cumulative impacts are described for watersheds.  What is the scale of the watersheds?  

In section 4.7.3.6, for Table 4-29, how are the high, medium, and low rankings for “Importance” and “Occurrence Probability” determined?  How were the positive, negative, and mixed effects determined?  Why were the two time periods selected?  Articulating the approach in a more transparent manner would help better understand and evaluate the project, other projects and their impacts.  

Also in section 4.7.3.6, a paragraph describes the impacts and amount of past, present and future mining and development.  It states “Community development and infrastructure projects would have mixed impacts to most resources. Considerable land in the area could see surface mining. There are 13 reasonably foreseeable future mining SMCRA permits within the Pigeon Creek watershed. The cumulative total of past, present, and future mining activity would encompass approximately 22,787 ac, or 25 percent of the watershed; approximately 36,461 ac of the Wolf Creek-Tug Fork watershed, or 28.7 percent; approximately 8,110 ac of the headwaters of Pigeon Creek, or 27.7 percent; and, approximately 6,828 ac of the Miller Creek-Tug Fork watershed, or 19 percent. The cumulative total of past, present, and future mining within the geographic scope of the cumulative effects analysis is 5,477 ac. This represents 714 ac past, 1,409 ac present, and 3,354 ac future. Mining disturbances at levels less than 25 percent have been linked to degradation of the aquatic ecosystem (Petty 2010).” 

The paragraph above generates many questions.  First, is this the same mining information as used throughout the cumulative impacts section?  A map would help clarify.  

Second, what does it mean to have “mixed” impacts to most resources?   The proportion of different land uses can affect the environment differently (see the description of Merriam et al. (2011) below).

Third, what is the geographic scope of the cumulative total calculations in this paragraph?  Specifically, how are the cumulative total acreages and percentages calculated for the watersheds since the watershed calculations are dramatically different than the sentence in the same paragraph that states: “The cumulative total of past, present, and future mining within the geographic scope of the cumulative effects analysis is 5,477 ac. This represents 714 ac past, 1,409 ac present, and 3,354 ac future.” Additionally, how are these areas (5477, 714, and 1409 acres) calculated, what is the scale being considered, what is the mine percentage?  The approach is not clearly articulated nor is it transparent.

Fourth, the cumulative total calculations of past, present, and future mining in the watersheds, which appear to be a mix of HUC 10 watersheds and HUC 12 subwatersheds, range from 19 – 28%.  To give some context, the HUC 12 subwatersheds range from 10,000 – 40,000 acres and 19 – 28% are affected by mining according to the Supplemental Draft EIS.  Additionally, when we examined WVDEP permit boundaries at the more detailed level of the NHD (1:100k) catchment (on average about 500 ac in the Tug Fork HUC 8 Subbasin), we found Buffalo Mountain will impact 20 catchments.  In these catchments, past, present, and future mining permits without Buffalo Mountain have a range of 0 – 27% permitted for mining.  With the addition of Buffalo Mountain, these catchments will have a range 2 – 65% permitted for mining (see Map 6).   These percentages in the affected watersheds approach or surpass levels identified in the literature as having negative impacts to stream conditions and it is not clear how this will be addressed in the Supplemental Draft EIS.  Regionally, Bernhardt et al. (2012) ascertained that biological impairment occurred when surface coal mines occupy more than 5% of the contributing watershed.  In a study by Merriam et al. (2011), development impacts to water quality in the Pigeon Creek watershed of Tug Fork were examined and determined biological impairment thresholds occurred at 25% total mining and at parcel densities at 10 parcels/km2.  Furthermore, Merriam et al. (2011) found that when both stressors are present, in-stream conditions are worse and a change of in-stream conditions occurs at lower percentages of mining when residential development is present or increases.  This finding of both stressors additively affecting stream condition is particularly important given the projected community development and mining and is not fully addressed in the Supplemental Draft EIS.

Linberg et al. (2011) found strong linear correlations between the concentrations of mining related contaminants (conductivity and the concentrations of selenium, sulfate, magnesium, and other inorganic solutes) and the proportion of the contributing watershed in surface mines (conductivity: R2 = 0.93, sulfate: R2 = 0.87, selenium: R2 = 0.87; p < 0.0001 in all cases) in the Mud River.  Results from Linberg et al. (2011) also show that there is a cumulative impact of multiple mines within a single catchment within the Upper Mud River and that reclaimed mines still contribute negatively to water quality.  It is not clear how the Supplemental Draft EIS and its mitigation will address the growing literature of mining impacts to the environment or how it is factored into the decision of cumulative impacts.  There is no analysis of how any proposed mitigation practices will minimize or avoid potential cumulative impacts.

Also in section 4.7.3.6, a paragraph states “Long-term positive impacts would be associated with improved environmental conditions guaranteed (emphasis added) through the regulatory environment. These regulations are especially important where there are numerous development opportunities and the potential for threats to the natural environment occur.  All three levels of government (federal, state, and local) have created laws or programs to address negative effects.”  This is a very general statement, and somewhat startling in its implications.  To state that long-term positive impacts are “guaranteed” is neither substantiated nor supported by scientifically defensible analyses anywhere within the document.  Given the condition of some of the watersheds and streams within the project area, and other areas in the Appalachian coal fields where federal, state and local regulations do and have existed, neither history nor reality support this statement.   Specifically, what laws and/or programs and levels of government will address negative effects and how is it “guaranteed” that the regulatory environment will improve environmental conditions if, for example, there are already impaired streams in the project area? 

Chapter 4 also does not state how the project will impact impaired streams.  Using the 2010 WVDEP impaired streams data layer, approximately 17.84% of streams are impaired in the Tug Fork HUC 8.  The Headwaters Pigeon Creek HUC 12 has 30.18% impaired streams, the Outlet Pigeon Creek HUC 12 has 23.16% impaired streams, and the Miller Creek-Tug Fork HUC 12 has 24.86% impaired streams (Map 7).  Specifically, according to the 2010 data, Pigeon Creek is listed for biological cause and has or will need a TMDL.  How will the current project ensure that it will not further exacerbate the water quality problems?  What supporting evidence is available that indicates the proposed mitigation will ensure that the current project will not add to the existing environmental stress and therefore not be a cumulative effect?  
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Map 1.
  Audubon Priority Forest Blocks and WVU Critical Forests
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Map 3.
  Streams Buried by Buffalo Mountain Mine Complex
)[image: ]



		



		HUC_12

		HU_12_NAME

		% CRITICAL FOREST



		CURRENT

		050702010401

		Headwaters Pigeon Creek

		67.67



		

		050702010403

		Outlet Pigeon Creek

		71.87



		

		050702010506

		Miller Creek-Tug Fork

		61.18



		 

		 

		 

		 



		BUFFALO

		050702010401

		Headwaters Pigeon Creek

		66.78



		

		050702010403

		Outlet Pigeon Creek

		67.31



		

		050702010506

		Miller Creek-Tug Fork

		59.78



		 

		 

		 

		 



		ALL MINES

		050702010401

		Headwaters Pigeon Creek

		58.85



		

		050702010403

		Outlet Pigeon Creek

		61.17



		

		050702010506

		Miller Creek-Tug Fork

		54.11





Table 1: Comparison of critical forest in the HUC 12 Subwatersheds impacted by the proposed project under different conditions. Data based on WVDEP Permit Boundary GIS files accessed 8/29/12.  Future permits are based on approved but inactive, not started, prospecting, or unknown inspection status.














		 

		HUC_8

		HUC_8_NAME

		% CRITICAL FOREST



		CURRENT

		05070201

		Tug Subbasin

		69.33



		 

		 

		 

		 



		BUFFALO MTN

		05070201

		Tug Subbasin

		68.97



		 

		 

		 

		 



		ALL MINES

		05070201

		Tug Subbasin

		64.99





Table 2: Comparison of critical forest in the Tug HUC 8 Subbasin impacted by the proposed project under different conditions. Data based on WVDEP Permit Boundary GIS files accessed 8/29/12. Future permits are based on approved but inactive, not started, prospecting, or unknown inspection status.































		 

		HUC_12

		HU_12_NAME

		% PATCH

		% ALL EDGE

		% CORE < 250AC

		% CORE 250-500

		% CORE > 500AC



		CURRENT

		050702010401

		Headwaters Pigeon Creek

		0.38

		25.04

		0.31

		0.00

		60.38



		

		050702010403

		Outlet Pigeon Creek

		0.29

		20.70

		0.12

		0.00

		71.83



		

		050702010506

		Miller Creek-Tug Fork

		1.29

		25.79

		0.62

		1.23

		56.79



		 

		 

		 

		 

		 

		 

		 

		 



		BUFFALO

		050702010401

		Headwaters Pigeon Creek

		0.60

		30.25

		1.62

		7.57

		43.25



		

		050702010403

		Outlet Pigeon Creek

		0.71

		29.00

		1.07

		1.41

		54.85



		

		050702010506

		Miller Creek-Tug Fork

		1.57

		35.04

		3.21

		0.42

		43.40



		 

		 

		 

		 

		 

		 

		 

		 



		ALL MINES

		050702010401

		Headwaters Pigeon Creek

		0.83

		31.20

		5.49

		4.62

		31.03



		

		050702010403

		Outlet Pigeon Creek

		1.49

		30.47

		2.89

		2.18

		40.82



		

		050702010506

		Miller Creek-Tug Fork

		2.36

		37.94

		4.67

		0.00

		31.30





Table 3: Comparison of forest in the HUC 12 Subwatersheds impacted by the proposed project under different conditions. Data based on WVDEP Permit Boundary GIS files accessed 8/29/12.  Future permits are based on approved but inactive, not started, prospecting, or unknown inspection status.

























		 

		HUC_8

		HUC_8_NAME

		% PATCH

		% ALL EDGE

		% CORE < 250AC

		% CORE 250-500

		% CORE > 500AC



		CURRENT

		05070201

		Tug Subbasin

		0.00

		21.41

		0.33

		0.34

		70.84



		 

		 

		 

		 

		 

		 

		 

		 



		BUFFALO MTN

		05070201

		Tug Subbasin

		0.47

		30.53

		1.43

		1.08

		58.21



		 

		 

		 

		 

		 

		 

		 

		 



		ALL MINES

		05070201

		Tug Subbasin

		0.87

		33.03

		3.12

		1.16

		47.55





Table 4: Comparison of forest in the HUC 8 Subbasin impacted by the proposed project under different conditions. Data based on WVDEP Permit Boundary GIS files accessed 8/29/12.  Future permits are based on approved but inactive, not started, prospecting, or unknown inspection status.
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Map 4.  Current (2011) forest core areas, edges and perforations.
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Map 5.  Potential future forest condition based on all permitted mines.

















Table 5. Federally Listed Species occurring in counties associated with the Tug Fork Subbasin (8-digit Hydrologic Unit).



		

		

		

		

		WV

		KY

		VA



		Scientific Name

		Species

		Status

		Group

		Mingo

		McDowell

		Wayne

		Lawrence

		Martin

		Pike

		Buchanan

		Tazwell



		Percina burtoni

		Blotchside darter

		SOC

		Fish

		

		

		

		

		

		

		

		X



		Cottus sp. 1

		Bluestone sculpin

		SOC

		Fish

		

		

		

		

		

		

		

		X



		Cottus sp. 4

		Clinch sculpin

		SOC

		Fish

		

		

		

		

		

		

		

		X



		Etheostoma osburni

		Candy darter

		SOC

		Fish

		

		

		

		

		

		

		

		



		Cryptobranchus alleganiensis

		hellbender

		SOC

		Amphibian

		X

		X

		

		

		

		

		

		



		neotoma floridana

		eastern woodrat

		SOC

		Mammal

		X

		X

		

		

		

		

		

		



		Myotis sodalis

		Indiana bat

		E

		Mammal

		X

		X

		

		

		

		

		X

		X



		Corynorhinus townsendii virginianus

		Virginia big-eared bat

		E

		Mammal

		

		

		

		

		

		

		

		X



		Myotis leibii

		Eastern small-footed bat

		U

		Mammal

		

		

		

		

		

		

		

		X



		Corynorhinus rafinesquii

		SE big-eared bat

		SOC

		Mammal

		X

		X

		

		

		

		

		

		



		Setophaga cerulea

		Cerulean warbler

		SOC

		Bird

		X

		X

		

		

		

		

		

		



		Cambarus veteranus

		Crayfish

		SOC

		Invertebrate

		X

		X

		X

		

		

		

		

		



		Speyeria diana

		Diana fritillary butterfly 

		SOC

		Invertebrate

		X

		X

		

		

		

		

		X 

		X



		Juglans cinera

		Butternut

		SOC

		Plant

		X

		X

		

		

		

		

		

		



		Saxifraga caroliniana

		Gray's saxifrage

		SOC

		Plant

		X

		X

		

		

		

		

		

		



		Paxistima canbyi

		Canby's mountain-lover

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Monarda fistulosa ssp. brevis

		Smoke hole bergomot

		SOC

		Plant

		

		

		

		

		

		

		

		



		Spirea virginiana

		Virginian spirea

		T

		Plant

		

		

		

		

		

		

		X

		X



		Cyprogenia stegaria

		Fanshell mussel

		E

		Invertebrate

		

		

		

		X

		

		

		

		



		Speyeria idalia

		Regal fritillary

		SOC

		Plant

		

		

		

		

		

		

		X

		



		Saxifraga careyana

		Carey saxifrage

		SOC

		Plant

		

		

		

		

		

		

		X

		



		Paravitrea mira

		Funnel suprcoil

		SOC

		Invertebrate

		

		

		

		

		

		

		X

		



		Isoperla major

		Beartown perlodid stonefly

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudanophthalmus hotulanus

		Burkes Garden cave beetle

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudanophthalmus vicarius

		Cave beetle

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Litocampa sp. 5

		Cave dipluran

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Stylodrilus beattiei

		Cave lumbriculid worm

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Kleptochthonius regulus

		Cave psuedo-scorpion

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Nesticus tennesseensis

		Cave spider

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Arrhopalite commorus

		Cave springtail

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Sphalloplana chandleri

		Chandler's planarian

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Villosa trabalis

		Cumberland bean pearly mussel

		E

		Invertebrate

		

		

		

		

		

		

		

		X



		Fusconaia cuneolus

		Fine-rayed pigtoe

		E

		Invertebrate

		

		

		

		

		

		

		

		X



		Ptychobranchus subtentum

		Fluted kidneyshell

		C

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudanophthalmus virginicus

		Maiden Spring cave beetle

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Buotus carolinus

		Millipede

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Dixioria fowleri

		Millipede

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudotremia alecto

		Millipede

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudotremia armesi

		Millipede

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Pseudotremia tuberculata

		Millipede

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Epioblasma capsaeformis

		Oyster mussel

		E

		Invertebrate

		

		

		

		

		

		

		

		X



		Speyeria idalia

		Regal fritillary

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Cumberlandia monodonta

		Spectacle case

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Io fluvalis

		Spiny riversnail

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Epioblasma florentina walkeri

		Tan riffleshell

		E

		Invertebrate

		

		

		

		

		

		

		

		X



		Pleurobema oviforme

		Tennessee clubshell

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Lasmigona holstonia

		Tennessee heelsplitter

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Fusconaia barnesiana

		Tennessee pigtoe

		SOC

		Invertebrate

		

		

		

		

		

		

		

		X



		Cimicifuga rubifolia

		Appalachian bugbane

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Poa paludigema

		Bog bluegrass

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Euphorbia purpurea

		Glade spurge

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Ilex collina

		Long stalked holly

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Buckleya distichophylla

		Piratebush

		SOC

		Plant

		

		

		

		

		

		

		

		X



		Carex schweinitzii

		Schweinitz's sedge

		SOC

		Plant

		

		

		

		

		

		

		

		X





 











Table 6. Species occurring within the Upper Tug Subbasin that are rated as Globally Vulnerable or Imperiled by Nature Serve and associated conservation status within West Virginia.  Species without a state status are not found within West Virginia.  Nature Serve rankings of these species include S3 = Vulnerable, “At moderate risk of extirpation in the jurisdiction due to a fairly restricted range, relatively few populations or occurrences, recent and widespread declines, threats, or other factors”, S2 = Imperiled, “At high risk of extirpation in the jurisdiction due to restricted range, few populations or occurrences, steep declines, severe threats, or other factors”, and S1 = Critically Imperiled, At very high risk of extirpation in the jurisdiction due to very restricted range, very few populations or occurrences, very steep declines, severe threats, or other factors.



		Scientific Name

		Common Name

		Major Taxonomic Group

		Nature Serve 



		

		

		

		Rounded Global Status

		WV State Status



		Peucaea aestivalis

		Backman’s Sparrow

		Birds

		G3: Vulnerable

		SH



		Ammocrypta clara

		Western Sand Darter

		Fishes

		G3: Vulnerable

		



		Noturus stigmosus

		Northern Madtom

		Fishes

		G3: Vulnerable

		S1



		Anemone quinquefolia var. minima

		Dwarf Anemone

		Flowering Plants

		T3: Vulnerable

		S2



		Gentiana austromontana

		Appalachian Gentian

		Flowering Plants

		G3: Vulnerable

		S1



		Liatris turgida

		Turgid Gayfeather

		Flowering Plants

		G3: Vulnerable

		S2



		Prosartes maculata

		Nodding Mandarin

		Flowering Plants

		G3: Vulnerable

		S1



		Saxifraga careyana

		Carey’s Saxifrage

		Flowering Plants

		G3: Vulnerable

		S3



		Saxifraga caroliniana

		Carolina Saxifrage

		Flowering Plants

		G3: Vulnerable

		S1



		Cicindela ancocisconensis

		Appalachian Tiger Beetle

		Insects

		G3: Vulnerable

		S3



		Speyeria Diana

		Diana Friillary

		Insects

		G3: Vulnerable

		S2/S3



		Corynorhinus rafinesquii

		Rafinesque’s Big-eared Bat

		Mammals

		G3: Vulnerable

		S1



		Myotis leibii

		Eastern Small-footed Myotis

		Mammals

		G2: Imperiled

		S1



		Neotoma magister

		Allegeny Woodrat

		Mammals

		G3: Vulnerable

		S3



		Fusconaia subrotunda

		Longsolid

		Mollusks

		G3: Vulnerable

		S2



		Lasmigona holstonia

		Tennessee Heelsplitter

		Mollusks

		G3: Vulnerable

		



		Pleurobema oviforme

		Tennessee Clubshell

		Mollusks

		G2: Imperiled

		



		Pleuronaia gibberum

		Tennessee Pigtoe

		Mollusks

		G2: Imperiled

		









Reference:

NatureServe.  2012.  NatureServe Conservation Status Assessments: Methodology for Assigning Ranks.  52 pg. 

https://connect.natureserve.org/sites/default/files/documents/NatureServeConservationStatusMethodology_Jun12.pdf
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Map 6.  Extent of mining within HUC 12 Subwatersheds and NHD Catchments.
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Map 7.  Impaired streams within the area of the projects.
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